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The writer already published the systematic significance of the first leaf in 
this Journal 35 : 139-145 (May 1960). In this paper the subsequent result obtained 
thereafter is given. Up to now the seedlings of 57 grass species were observed 
by myself. Tab. 1 shows the summary of my additional observations. 

1) According to Avdulev (1931), the first seedling leaf of grasses can be 
divided into 2 distinct types, but the writer concludes that the first seedling leaf 
of grasses is divided into 3 types according to the direction and the shape of the 
leaf. 

(1) Perpendicular type (type I*— Fig. 1. A—a, c) 

(2) Ascendant type (type II—Fig. 1. B—e, g) 

(3) Horizontal type (type III—Fig. 1. C—i) 

Type I, the first seedling leaf standing perpendicularly, and the leaf mostly 
linear or narrowly linear, leaf apex acute (Fig. 1. A-l, 2), the length/width ratio 
mostly 15.0-35.0, and the value of the first leaf ratio is the largest, but, as to 
the second or third, it gradually tends to be smaller (Fig. 2), example : Pooideae. 

Type II, the first seedling leaf inclines almost ascendently, the leaf mostly 
linear or oblong-lanceolate, leaf apex acute or obtuse (Fig. I. B-3, 4), the length/ 
width ratio mostly 3.5-15.0, and the value of the first leaf ratio is the smallest, 
but, as to the second or third, it tends to be larger and larger (Fig. 3, 4), example : 
Arundoideae— Glyceria, Eragrostoideae— Eragrostis, Muehlenbergia, Panicoideae— 
Setaria, Paspalum. 

Type III, the first seedling leaf grows almost horizontally, the leaf mostly 
oval to round-oval, leaf apex obtuse or rounded (Fig. l. C-5), the length / width 
ratio mostly 1.3-2.2, and the difference of the ratio value between the first leaf 
and the above second is not seen remarkably (Fig. 5), example : Panicoideae— 
Arthraxon , Microstegium. 

As described above, the shape and the direction of the first seedling leaf are 
useful features as the characteristics of systematic grouping of grasses. But looking 
into various kinds, considerable exceptions are seen. As already reported, the 3 

* Kutchan High School, Hokkaido, Japan. 
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types do not always agree with the systematic groups. The seedlings of Arun- 
doideae resemble Eragrostoideae, but the first seedling leaf is linear and leaf apex 
acute or obtuse, the length / width ratio mostly 15.0-25.0. Still more, in the 
succesion of the seedling leaf the interesting characteristic is seen. For example, 
the second leaf of Bromus or Elymus is supressed untill full development of the 
first seedling leaf. On the contrary, that of Setaria appears before the first 
seedling leaf is mature. 

2 ) In 2-5-leveled seedlings, there are also 3 types according to the leaf shape 
and the direction. 

(1) The leaf ascendant, and grows almost aslant straight# (type I-Fig. l.'A- 
b, d, B-h), example: Pooideae— Festuca, Bromus , Elymus, Beckmannia, Halaris , 
Anthoxanthum, Panicoideae— Paspalum. 

(2) The leaf ascedant, but curves toward the outer side (type II—Fig. 1. B- 
f), example : Arundoideae— Glyceria, Eragrostoideae— Eragrostis. Muehlenbergia, 
Panicoideae— Setaria. 

(3) The leaf grows almost horizontally (type III—Fig. 1. C-j), example: 
Panicoideae— Panicum, Digitaria , Arthraxon, Microstegium. 

As described above, the relationship between the systematic groups and the 
types of the 2-5-leaved seedling leaf is not seen so close as that of therfirst seedl¬ 
ing leaf. Especially the 2-5-leaved seedlings of Type II include many systematic 
groups. However, type I is seen mostly in Pooideae, and type III in Panicoideae. 
Generally speaking, the type 1, II, III of the first seedling leaf mostly tends to move 
to the type I, II, III of the first seedling leaf respectively. These features can 
be adopted as the characteristics of species or genera. 

3 ) Fig. 2-5 shows the relationship of the increasing length and width of the 
successive leaves in 4 species of grasses. These curves also represent the characte¬ 
ristics of species or genera. 


Literature cited 
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Fig. 2'5. The length (a) and the width (b) of leaves (I, II...indicate the leaf 
number) [in 4 species. 2. Festuca elatior 3. Eragrostis ferruginea. 
4. Paspalum thunbergii 5. Microstegium japonicum. 


The length / width ratios of them are follows : 


Species 

I 

II 

III 

IV 

V 

VI 

2 

106.5 

44.4 


31.7 

31.3 


3 

11.3 



8.3 

11.3 


4 


13 4 

14.6 

16.2 

16 7 


5 

1.5 

1.9 

2.2 

2 9 

3.2 

3.2 


VII VIII 


3.2 3.2 
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Tab. 1. The 

features of the first seedling leaf. 



Species 

shape 

leafapex 

length 

(mm) 

width 

(mm) 

length 

width 

direc¬ 

tion 

Pharoideae 

Ziranta latifolia 

Turcz. 

lanceo¬ 

late 

acute 

3.0- 

4.0 

1.0 

3.5 

a. 

Arundoideae 

Achnatherum pekinense 

Ohwi 

linear 

acute 

40.0- 

48.0 

1.0 

1.3 

38.3 

P- 

Glyceria iscliyroneura 

linear 

acute 

10. 0- 
15.0 

0. 7- 
0.9 

15.6 

a. 

G. viridis Honda 

linear 

acute 

15.0 

25.0 

0.8- 

1.0 

22.2 

a. 

G. leptolepis Ohwi 

linear 

acute 

10.0- 

15.0 

0.6- 

0.8 

17.9 

a. 

G. alnasteretum Komar. 

linear 

acute 

10. 0- 
13.0 

1.0- 
1. 1 

10.9 

a. 

Pooideae 

Eestuca rubra L. var. 
rubra (Linn.) 

linear 

acute 

15.0- 

22.0 

0.5- 

0.6 

33.6 


Bromus mollis Linn. 

linear 

obtuse 

30.0- 

40.0 

1.0 

35.0 

P- 

Agropyron tsukushiense 
Ohwi var. transiens Ohwi 

linear 

acute 

25.0 

1.0 

25.0 

P- 

Elymus mollis Trin. 

linear 

acute 

45.0- 

70.0 

1.8- 

2.0 

30.0 

P- 

E. dahuricus Turcz 

linear 

acute 

40.0- 

50.0 

1.5 

1.8 

27.2 

P- 

Avena sativa Linn. 

linear 

obtuse 

45.0- 

70.0 

3.5- 

4.5 

14.4 

P- 

Fhalaris canariensis Linn. 

linear 

acumi¬ 

nate 

55.0- 

75.0 

1.8- 

2.0 

34.2 

P- 

P. arundinacea Linn 

linear 

acumi¬ 

nate 

18. 0- 
25.0 

1.0- 

1.2 

19.5 

a. 

Agrostis hiemalis Britt. 

linear 

acute 

10. 0- 
13.0 

0.2 

57.5 

p- 

Eragrostoideae 

Eragrosis ferruginea 

P. Beauv. 

linear 

acute 

6.0- 

12.0 

0.5- 

1.0 

12.0 

a. 

Cleistogenes hackelii Honda 

linear 

acute 

3.0- 

5.0 

1.0- 

1.2 

3.6 

a. 

Sporoborus elongatus R. Br. 

linear 

acute 

8. 0- 
15.0 

0. 6- 
0.9 

15.3 

a. 

Muehlenbergia longistolon 
Ohwi 

oblanc- 

eolate 

obtuse 

10. 0- 
15.0 

0. 8- 
1 . 1 

13.2 

a. 

Panicoideae 

Pennisetum alopecuroides 
Spreng. 

linear 

acute 

12.0- 

17.0 

2.0 

7.3 

p- 

Microstegium vimineum A. round- 
Camus var .polystachyum Ohwi oval 

round¬ 

ed 

5.5- 

8.5 

4. 0- 
5.0 

1.6 

h. 

M. japonicum Koidz. 

round- 

oval 

round¬ 

ed 

4. 5- 
5.0 

3.0- 

3.5 

1.5 

h. 

p : perpendicular. a : 

ascendant. h 

: horizontal. 
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O 1/0—bh (fitni. l^P-'"'- ) Kozo HlYAMA : A new form of TVo/a: 

.,grypoceras A. Gray. 
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Viola grypoceras A. Gray var. grypoceras forma sordida Hiyama, nov. f. 
Folia supra praesertim ad nervos sordide violaceo-maculata. Cetera ut in f. 
pubescenta . —Nom. Jap. Madaraketachitsubosumire. 

Hab. Hondo : Kozu Pasture, Prov. Kozuke (S. Kobayashi, June 4, 1961—type 
in Makino Herbarium). 
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ioi, fn^Pa^; (io iv 1961) ¥ 15,000 ##ttib^efcK:7^if*?5S©%© 
(D^aUb^Ltcm^ommuvs, &mftji£tKm^v-c&\), vhvh^n 

3&b<V??Kmfc%> : £>A±Ktt?FmK(D%<D 

O“t?^s5o (Ara)»#) 




